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My invention relates to an improvement in 
expanding, mandrels of-:the general : type shown 
in-Letters Patent No. 2;226i078, issue fo. me on 
December 24, 190, 
Difficulty bas  been experienced in the nse of 
such mandre]s by reason  of-the tendeneyofthe 
adjustable gripping- bars -fo- twist  w.hen  the man- 
drel is  applied fo a pipe or nipple which has 
become rusted or corroded in place, therebyre- 
quiring a large degree of  force to remove if - 
The objects of my invention are fo provide a 
plurality of adjustable gripping bars. supported 
at both ends equally in all positions  óf'adjst- 
ment se that they will be paralle] or their.full 
length and cannot be twisted ont of line either 
when used as an-infernal wrench fo remove a 
nipple or inner section of  pïpe or  when used 
merely as a mandrel fo prevent crushing of the 
pipe or similar part while being threaded or 
otherwise, cut or machined; to provide a unitary 
shaft having a hexagonal or other course or 
stretch polygonal in section arranged to slide 
longitudinally of a suitable body and to be held 
against rotary movement relatively to- such body 
by a bore corresponding fo such course of the 
shaft; and fo provide a body having a hexagonal 
longitudinal bore adapted fo prevent turning of 
s corresponding shaït slidably mounted therein. 
I attain these objects by  the means illustrated 
in the accompanying drawings, in which 
ligure 1 is a side elevation of, a  mandrel em- 
bodying my invention; 
Figure 2 is a cross-section on the. line. 2--2 
of Figure 1; 
Figure 3 is a cross-section--on' the line 
of Figure 1; 
Figure 4 4s a longitudinal, sectioI on the middle 
line of Figure 1; 
Figure 5 is a top or ,plan view of.-one of the 
gripping bars; 
Figure 6 is a longitudinal view of an  alternate 
form showing the gripping bars in section; 
ligln'e 7 is a section on the line  of Figure 6. 
Similar numerals refe» fo similar parts 
throughout the several views. 
 implement includes.a hexagonal body 
with a bore extending lengthwise thereoï. One 
course or portion, of the bore @, is hexagonal 
in section fo fit close]y upon the hexagonal course 
or. part 0 of a shaït 4 slidably mounted in. the 
bore and with one coln'se or portion of the bore 
cylindrical in section and carrying a rotatable 
interna]ly threaded sleeve .-having a knurled 
head  united thereto ai the rear end.of the body 
in mesh with a threaded course or part 4. of the 
shaït d. The shaït 4 is mounted in the body | 
and arranged fo travel longitudinally thereoï as 
the knurled head 2 and sleeve -.arerotated in 
one direction or the other. 
At,,the opposite :or ïront; end of theshaft 4. a 
head,. 6. is ïigidly, united thereto as bywelding 
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or other mèans or may beformed integrat there- 
with. The front-face, of the head . ispreferäbly 
fiat but the inner faee :of the lead,  is,formed 
w4th a plurality, preerab]y six, of ffa, t inclïned 
5 planes extending downwardly-to the rear cörre- 
sponding fo simi]ar fiat, faces formed upon the 
front ends of the gripping bars 
The front endoï the body has a plurality of 
similar fiat planes ïormed thereon, and inclined 
I0 in the opposite direction. 
Upon the inclined faces of the head and body, 
I mount a corresponding plurality o gripping 
bars . The ends of the gripping bars  8 are in- 
clined fo correspond with the, inclination of the 
5 incliied face segments described and th outer 
surfaces of the gripping bars arë formed with 
small teeth adapted fo engage and grip the inner 
surface of the nipple or pipe in which, the grip- 
Ring bars may beinserted. 
20 A good form of surface for  thät purp0se, is one 
corresponding fo the face of a crosscut file, but 
other forms of teeth may be utilized as desired 
ïor dierent classes of: materials and,, may be 
arranged in straght lines or in spiral form. 
25 In two or more of the bars on opposite sides 
of the mandrel, notches 8. may be eut so as fo 
engage and fit objects having infernal lugs. 
In Figures 1 fo 5 I have shown gripping bars 
arranged fo seat upon the fiat planes of the op- 
30 posite head and body faces, but in Figures 6 and 
7 I bave shown an älternate form in which the 
gripping bars are formed and mounted.so as fo 
ride upon the angles or ridges between those fiat 
planes. Either ïorm may be utilized as desired 
.35 and while the flrst ïorm is simpler, fo manufac- 
ture the second folun will provide a somewhat 
greater stability of the gripping bars 
Circumferential grooves 9 extend around, the 
outer faces of the ,gripping bars and small coiled 
¢0 springs 9. are inserted therein, and act fo draw 
the gripping bars together when the shaft 4 is 
moved ïorwardly on, the body  so as fo release 
the gripRing bars ïrom the nipple or pipe sec- 
tion which they bave contacted. 
45 In the operation of, my device, the knu]led 
head  is rotated so as fo drive the shaït :for- 
wardly and. allow the gripping bars 8 fo be ïe- 
tracted. The head and gripping bars are in- 
serted in the nipple or pipe fo. be removed or in 
50 a pipe fo be reenforced,to' guard against crush- 
ing or distortion-while the pipe isbeing threaded, 
cu or otherwise machined. 
The.knurled head 2 is then rotated so as fo 
drav the shaït 4 rearardly thereby causing the 
55 head 6 fo approach the bodF  and the inclined 
faces and will ïorce, the grippingbars  out- 
wardly into contact with the nipple or pipe de- 
sired fo be engag.ed. This willreenforce apipe 
so as fo prevent crushing orl distortion and if 
ô0 intended fo be used,.to removea nipple or other. 
cFlindrical pire, ïetainedi  in.: a larger pipei, or 
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holder, .a wrench can be applied fo the hexagonal 
body ! and the body turned so as fo carry with it 
the shaft 4 and the head 6. In this way the 
gripping bars  wi]] be held in paral]eI longi- 
tudinal Hnes and no twtg or tortion or up- 5 
settg of them can occ. 
e same procede wfll be applicable whether 
the gripping bars are formed as shown  Fig- 
ure 3 or in Fire 6, but  ge 6 the fact that 
the bars are riding upon the angles between ad- 10 
jacent faces of the head and body wflI give in- 
creased 'mness and stability to the grippg 
My apparatus is desied to .be ruade in vari- 
ous sizes to fit various articles to which it may 15 
be .applied. For smaller pples or pipes, a good 
size wflI be desied to provide a radial expan- 
sion of the gripping bars of approximately one- 
quarter of an ch, but for larger sizes a greater 
expansion may be provided. 20 
Itis obvious that other forms of shafts, faces 
and gripping bars may be utilized. us the 
angular section of the shaft and bore may be 
either square, hexagonal, octagonal or other form 
as desired. 25 
Various modifications may be ruade in the 
form, size and arrangement of the parts without 
departing from the spirit of my invention and I 
do hot Iit my claires fo the proche forms shown 
in the drawings. 
 claire: 
1. An expandîng mandrel including a hexago- 
nal body with a longitudinal bore ïormed therein, 
said bore havg a cylindricaI cose ai one end 
thereof and a hexagml course at the other end 35 
thereoï, a sleeve rotatably moted in the cylin- 
dricaI cose oï the bore having a knurled head 
united hereto, a shat slidably mounted in said 
bore having external thres ïormed upon a por- 
tion thereoï adapd fo mesh wîth ternal 40 
threads ïormed on the sleeve, an adoining sec- 
tion oï said shat being hexagonal in section and 
corresonding in size and shake with the hexago- 
nal section oï the bore, said shat extending ïor- 
wardly from the body and having a head uted 45 
o the curer end of the shake, a plurality of 
oblique fiat plane surfaces ïormed upon the inner 
side oï said head, a corresponding plurality oï 
oblique fiat plane surfaces ïormed upon he outer 
end of the body, and a Plurality oï parallel grip- 50 
ping bars having fia inclined planes ïormed upon 
the ends thereof complementa fo the planes on 
the head and bo. 
2. In an expanding mandrel, a body with a 
longitudinaI bore ïormed therein, said bore hav- 55 
ing a cylinical course at the rear end thereo£ 
and a hexagonal course ai the ïront end thereof, 
a sleeve rotatab mounted in the cylindrical 
course of the bore having an external head ud 
thereto, a shaït s!idably mounted in said bore o 
having threads formed upon a portion thereoî 
adapted o mesh with infernal threads ormed on 
the sleeve, said sha extending forwardly ïrom 
the body and having a head united fo the front 
end thereofi a plurality oï parallel grippg bars 65 
srounding the shaft between the head and the 
ïront end of the bo, and means actuated by 
the shaït ïor expanding the gripping bars. 
3. An internal pipe wrench including a hexago- 
nal body, a longitudinal bore ormed therein, said 70 
bore having a cylindrical course at the rear end 
thereoï and a hexagonal course at the ïront end 
thereof, .a sleeve rotatably mounted in the cylin- 
drical course of the bore havg an externaI head 
ud thereto, a sft slidably moted in said 75 
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bore having threads formed upon a portion there- 
of adapted to mesh with infernal threads formed 
on the sleeve, said shaft extending forwardly 
from the body .and having a head united to the 
front end thereof, a plurality of parallel gripping 
bars surrounding the shaft between the head and 
the front end of the body, and means .actuated 
by the shaft for expanding the gripping bars. 
4. An expanding mandrel as described in claim 
2, said means comprisLug oblique inner faces 
formed on the ends of the gripping bars adapted 
to contact and be expanded bF oppositely in- 
clined faces formed on the head and front end 
of the body as the shaft is retracted by rotation 
of the sleeve. 
5. An expanding mandreI as described in claire 
2, said means comprising oblique inner faces 
formed on the ends of the gripping bars adapted 
to contact and be expanded bY oppositely inclined 
faces formed on the head and front end of the 
body as the shaft is retracted by rotation of the 
sleeve in one direction and to be retracted by 
springs surrounding said bars .as the sleeve is 
rotated in the opposite direction. 
6. An expanding mandrel as described in claire 
2, said means including oppositely inclined wedg- 
ing members formed on the inner side oï the 
shaft head .and front end of the body adapted 
fo ferre seats for the correspondingly inclined 
ends of the gripping bars and te force the bars 
radially outwardly as the sleeve is rotated te re- 
tract the shaft. 
ï. An expanding mandrel as described in claim 
2, said means including oppositely inclined wedg- 
ing members formed on the inner side of the 
shaît head and front end of the body adapted te 
form seats for com'espondingly inclined ends of 
the gripping bars and to ïorce the bars radially 
outwardly as the sleeve is rotated to retract the 
shaft. 
8. An expandîng mandrel as described in claire 
2, said means comprising oblique inner faces 
formed on the ends of the gripping bars adapted 
to contact and be uniformly expanded by oppo- 
sitely inclined faces formed on the head and 
front end of the body as the shaft is retracted by 
rotation of the sleeve. 
9. in an internal pipe wrench, a body with a 
longitudinal bore formed therein, said bore hav- 
ing a cylindrical course ai the rear end thereof 
and a hexagonal course ai the front end thereof, 
a sleeve rotatably mounted in the cylindrical 
course of the bore having an externaI head 
united thereto, a shaft slidably mounted in said 
bore having threads formed upon a portion 
thereof adapted fo mesh with infernal threads 
formed on the sleeve, said shaft extending for- 
wardly from the body and having a head united 
fo the front end thereof, a plurality of parallel 
gripping bars surrounding the shaft between the 
head and the front end of the body, and means 
actuated by the shaft for expanding the grippîng 
bars, said means including oppositely inclined 
wedging members formed on the inner side of the 
shaft-head and front end of the body adapted 
fo form seats for correspondingly inclined ends of 
the gripping bars and te force the bars radially 
outwardly as the sleeve is rotated to retract the 
shaft. 
10. In an expandîng mandrel, the combination 
with a hexagonal body, of a longitudinal bore 
formed therein, a shaft slidably mounted in said 
bore extending forwardly from the body and hav- 
ing a head united te the front end of the shaft, 
a plrality of oblique fiat plane surfaces formed 
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upon the inner side of said head, a correspond- 
ing plurality of oblique fiat plane surfaces formed 
upon the front end of the body, a plurality of 
gripping bars having fiat inclined planes formed 
upon the ends thereof complementary to the 
planes on the head and body and seatable there- 
on, and manually rotatable threaded means in 
the bore coacting with similar threads on the 
shaft fo drive the shaft lengthwise in either 
direction whereby the gripping bars will be uni- 
formly expanded or allowed fo contract. 
11. In an expaading mandrel, the combination 
with a hexagonal body, of a longitudinal bore 
formed therein, a shaft slidably mounted in said 
bore extending forwardly from the body and 
having a head united fo the front end of the 
shaft, a plurality of wedging members formed 
upon the inner side of said head, a corresponding 
plura]ity of wedging members formed upon the 
front end of the body, a plurality of gripping bars 
having wedging members formed upon the ends 
thereof complementaïy fo the wedging members 
on the head and body and seatable thereon, and 
manually rotatable threaded means in the bore 
coactit]g with simflar threads on the shaft to 
drive the shaft lengthwise in either direction 
whereby the gripping bars will be uniformly ex- 
panded or allowecl fo contract. 
12.. An expanding mandrel including a hexago- 
nal body with a longitudinal bore formed therein, 
said bore having a cylindrical course at the rear 
end thereof and a hexagonal course at the front 
end thereof, a sleeve rotatab]y mounted in the 
cylinclrical course of the bore having a knurled 
head united thereto, a shaft slidably mounted in 
said bore having external threads formed upon 
a portion thereof adapted fo mesh with infernal 
threads formed on the sleeve, an adjoining sec- 
tion of said shaft being hexagonal in section and 
corresponding in size and shape fo the hexagonal 
section of the bore, said shaft extending for- 
wardly from the body and having a head united 
to the front end of the shaft, a plurality of 
oblique fiat plane surfaces formed upon the inner 
side of the shaft-head, a corresponding plurality 
of oblique fiat plane surfaces formed upon the 
front end of the body, a plurality of parallel grip- 
ping bars having fiat inclined planes formed 
upon the ends thereof complementary fo the 
planes on the head and body and seatable there- 
on, peripheral grooves ïormed in the bars and 
helical tension springs seated in the grooves fo 
contract the bars as and when the shaft is driven 
forward. 
13. An expanding mandrel including a hexag- 
onal body with a longitudinal bore formed 
therein, said bore having a cylindical course af 
the rear end thereof and a hexagonal course ai 
the front end thereof, a sleeve rotatably mount- 
ed inthe cylindrical course of the bore having a 
knurled head united thereto, a shaft slidably 
mounted in said bore having external threads 
formed upon a portion thereof adapted fo mesh 
with internal threads formed on the sleeve, an 
adjoining section of said shaft being hexagonal 
in section and corresponding in size and shape 
to the hexagonal section of the bore, said shaft 
extending forwardly from the body and having a 
head united to the front end of the shaft, a 
plurality of oblique fiat plane surfaces formed 
upon the inner side of the shaft-head, a cor- 
responding plurality of oblique fiat plane surfaces 
formed upon the front end of the body, a plu- 
rality of parallel gripping bars having inclined 
angular grooves in the ends thereof correspond- 
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ing fo and seatable and slidable upon the ridges 
or angular junctions of the adjoining edges of 
the planes of the shaft-head and front end of 
the body, peripheral grooves formed in the bars, 
5 and helical tension springs seated in the grooves 
fo contract the bars as and when the shaft is 
driven forward. 
14. In a combined mandrel and socket wrench, 
the combination with a body having a longi- 
tudinal bore formed therein, of a shaft mounted 
in said bore and longitudinally adjustable there- 
in, and means formd integral with the shaft fo 
coact with means formed in the bore fo prevent 
rotation of the shaft relative fo the bore. 
15. Ii a combined mandrel and socket wrench, 
the combination with a body having a longitudi- 
nal bore formed therein, of a shaft mounted in 
said bore and longitudinally adjustable therein, 
and means formed integral with the shaft to co- 
act with means formed in the bore fo prevent 
rotation of the shaft relative fo the bore, said 
shaft extending forwardly from the body and 
having a head united to the outer end of the 
shaft, a plurality of rearwardly inclined surfaces 
forïned upon the inner side of said head, a cor- 
responding plurality of inclined surfaces formed 
upon the outer end of the body, and a plurality 
of para]lel gripping bars having corresponding 
inclined surfaces formed upon the ends there- 
of fo coact with the inclined surfaces on the head 
and body whereby the gripping bars may be ex- 
panded. 
16. The combination as described in claim 14, 
said shaft extending forwardly from the body, 
and means as described formed upon the shaft 
and front end of the body adapted fo coact with 
corresponding means as described formed upon 
a plurality of gripping bars seated thereon around 
the shaft whereby the gripping bars may be 
uniformly expanded while held parallel fo the 
axis of the shaft. 
17. The combination as described in claim 14, 
said shaft extending forwardiy from the body, 
a plurality of parallel gripping bars surround- 
ing said shaft extension, and means as described 
united to the shaft and fo the forward end of 
the body adapted fo coact with corresponding 
means formed integral with the gripping bars 
fo expand the gripping bars uniformly as and 
when the shaft is retracted. 
18. In a combined mandrel and socket wrench, 
the combination with a body having a longitudi- 
nal bore foïmed therein, of a shaft mounted in 
said bore and longitudinally adustable therein 
by threads formed upon a portion of said shaft 
in mesh with internal threads formed upon a 
manually rotatable sleeve mounted in said bore 
at the rear end of the body, and means ormed 
integral with the shaft fo coact with means 
formed in the bore fo prevent rotation of the 
shaft relative fo the bore. 
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